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DETAILED ACTION 

Allowable Subject Matter 

1 . The indicated allowability of claims 2-4 are withdrawn in view of the newly 
discovered reference(s) to Reeder et al (US 2005/0085713). Rejections based on the 
newly cited reference(s) follow. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Deimling 
(US 6339332). 

Regarding claim 1 , Deimling discloses in figures 3-7 a method of separating 
species signals in a composite magnetic resonance imaging signal (Abstract) 
comprising the steps of: a) applying a series of steady-state free precession (balanced 
SSFP) pulse sequences (FISP; column 4, lines 55-65), b) measuring magnetic 
resonance signals during transient periods for the balanced SSFP sequences as 
steady-state signals evolve (column 4, line 66- column 5, line 2), and c) fitting the 
transient response of the measured signals to a model to identify the smallest number 
of discrete exponential terms which provide a satisfactory representation of the 
measured data (see figures; column 4, lines 21-29). 
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Deimling discloses the claimed invention except for specifically stating that the 
evolution of the steady-state in each balance SSFP pulse sequence follows a smooth 
exponential path. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made that the evolution of the steady-state in each balance 
SSFP pulse sequence follows a smooth exponential path since it is known in the art 
that data naturally decays in a smooth exponential path to reach steady-state. 

4. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being obvious over 
Deimling (US 6339332) in view of Reeder et al (Us 2005/0085713). 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 1 02(e). This rejection under 35 U.S.C. 1 03(a) might be overcome 
by: (1 ) a showing under 37 CFR 1 .1 32 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1 .131 ; or (3) an oath or declaration under 37 CFR 1 .130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1 .321 (c). This rejection might also be overcome by showing 
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that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

Regarding claim 3 and 4, Deimling discloses the method of separating species 
signals as stated above in paragraph 3. Deimling does not disclose utilizing a curve- 
fitting algorithm, specifically non-negative least-squares. 

Reeder et al discloses a method of separating species signals in a composite 
MRI signal wherein a least-squares fitting algorithm is utilized (page 5, claim 1). 
Therefore it would have been obvious to a person having ordinary skill in the art at the 
time that the invention was made for Deimling to utilize a least-squares fitting algorithm 
as taught by Reeder et al since it is a well known method of curve fitting data. 

5. Claims 1 and 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hargreaves et al (Characterization and Reduction of the Transient Response in 
Steady-State MR Imaging). 

Regarding claim 1 , Hargreaves et al discloses in figures 10 and 1 1 a method of 
separating species signals in a composite magnetic resonance imaging signal 
comprising the steps of: a) applying a series of steady-state free precession (balanced 
SSFP) pulse sequences (pages 153-154, Experimental Methods; figure 9), b) 
measuring magnetic resonance signals during transient periods for the balanced SSFP 
sequences as steady-state signals evolve (pages 153-154, Experimental Methods; 
figure 10 or 1 1), and c) fitting the transient response of the measured signals to a model 
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to identify the smallest number of discrete exponential terms which provide a 
satisfactory representation of the measured data (see figures 10 and 1 1 ). 

Hargreaves et al discloses the claimed invention except for specifically stating 
that the evolution of the steady-state in each balance SSFP pulse sequence follows a 
smooth exponential path. It would have been obvious to one of ordinary skill in the art 
at the time the invention was made that the evolution of the steady-state in each 
balance SSFP pulse sequence follows a smooth exponential path since it is known in 
the art that data naturally decays in a smooth exponential path to reach steady-state. 

Regarding claim 18, Hargreaves et al discloses that before step a) a plurality of 
preparation pulses are applied, wherein an inversion pulse is applied with the 
preparation pulses and magnetization starts at a negative value (page 153, Catalyzing 
Refocused-SSFP; figure 9). 

Regarding claim 19, Hargreaves et al discloses that before step a) a plurality of 
preparation pulses are applied and magnetization is saturated thereby (page 153, 
Catalyzing Refocused-SSFP; figure 9). 

Regarding claim 20, Hargreaves et al discloses that before step a) a plurality of 
preparation pulses are applied and magnetization starts in a steady state and is inverted 
in the steady state (page 153, Catalyzing Refocused-SSFP; figure 9). 



Allowable Subject Matter 
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6. Claims 5-17 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

7. The following is an examiner's statement of reasons for allowance: 

Claims 5-17 are allowable over the prior art of record because the prior art of 
record does not teach or disclose a method of separating species signals in a 
composite magnetic resonance imaging signal wherein the model is defined by the 
equation in claims 5 and 17, in combination with the remaining limitations of the claims. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MEGANN E. VAUGHN whose telephone number is 
(571)272-8927. The examiner can normally be reached on 8 am- 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez can be reached on 571-272-2245. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



MEV 

Patent Examiner Art Unit 2831 
12/21/2008 



/Diego Gutierrez/ 
Supervisory Patent Examiner, 
Art Unit 2831 



